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MODULE CARRIER 

BACKGROUND OF THE INVENTION 

The invention relates to a module carrier With a straight 
and an angled sheet metal cover Which form an angle 
connection for a housing dimensioned in accordance With 
the standards of the International Electronic Commission 
(“IEC”), i.e. IEC standards 297 and 917, With hooks being 
bent out from the straight sheet metal lamina in order therein 
to receive a limb of the angled sheet metal lamina. 

Published European patent application EP-A-O 727 853 
shoWs module carriers With housings assembled from 
straight and angled sheet metal lamina. In the overlapping 
region of the sheet metal lamina unlatchings are made Which 
leave insertable tongues standing, and on the opposite piece 
eyes into Which the tongues can be inserted are bent out 
Wards transverse to the tongues in the same pattern. A 
disadvantage of this arrangement is that a similar pattern for 
the tongues and the receiving eyes must be provided in the 
partition plane betWeen the tWo sheet metal lamina and that 
this pattern in the tWo sheet metal lamina must also lie in the 
correct position relative to the limitations of the latter 
housing. This represents a restriction With respect to the 
?exibility of manufacture. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
releasable connection Which eliminates these disadvantages 
in the framework of the ranges alloWed for the housing 
structure by IEC standards 297 and 917. This object is 
satis?ed in that the hooks are formed out on the inner side 
of the housing at a distance 1<16 mm from an edge of the 
straight sheet metal lamina and in that an elastic contact 
spring is formed at the hook Which produces a predeter 
mined contact force on the inserted limb With a knob. 

An arrangement of this kind has the advantage that only 
one tool is needed for the production of an angle for the bent 
sheet metal lamina. Since apart from the thickness of the 
sheet metal lamina of the angled limb all other dimensions 
Which determine the scatter in the contact forces are given 
by the measurements in the tool Which determines the 
position of the knobs in the straight sheet metal lamina, the 
predetermined contact forces can be achieved quite pre 
cisely. In addition, an overstressing of the contact springs, 
Which rapidly leads to a plastic deformation, particularly in 
aluminum, is prevented. 

The bent out hook part can be provided With a seam to 
make this part even stiffer relative to the adjoining contact 
spring. It turns out that the angled limb can lie directly on the 
hook part since it produces a suf?ciently small bending 
torque With its lever arm, Which corresponds to the thickness 
of the sheet metal -Lamina, When lying on the hook part so 
that the contact spring Which is formed is only slightly 
in?uenced. In the event that really unusually large forces are 
provided in the insertion direction, the ?nal position of the 
angled limb can be caught up by separate abutments prior to 
reaching the hook part. 
A further possibility of manufacturing a yielding contact 

spring consists in contracting or tapering it or otherWise 
Weakening it in a direction from the hook part to the knob. 
For this, Wall thicknesses of 0.5 mm§d§2 mm for the sheet 
metal lamina out of Which the hooks and contact springs are 
bent out have proved advantageous. The sheet metal lamina 
can be of aluminum or steel, With it being possible to de?ne 
a Working range beloW the threshold of plastic deformation 
of the contact springs due to the restriction of space condi 
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2 
tions for the hooks and contact springs by IEC standards 297 
and 917 if their deformation distance S corresponds at least 
to a value 0.05 mméS on insertion of the limb and the 
contact force P corresponds to a value P23 NeWton (“N”) in 
a sheet aluminum lamina and P25 N in a sheet steel lamina. 
Thus, the proposed solution permits the generation of rea 
sonable contact forces Without producing plastic deforma 
tions and a reduction of the contact force Worthy of mention 
on repeated insertions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be explained With reference to the 
folloWing draWings Which illustrate exemplary embodi 
ments. 

FIG. 1 schematically shoWs a section through a housing 
side part of a straight sheet metal cover into Which an upper 
part and a loWer part of an angled sheet metal cover are 

inserted; 
FIG. 2 schematically shoWs an interior vieW onto a 

housing side part With contact springs and a separate abut 
ment for an angled sheet metal lamina; 

FIG. 3 is a section through the illustration of FIG. 2; 
FIG. 4A is a greatly enlarged, side elevational vieW, in 

section, of a contact spring; 
FIG. 4B is an inside, greatly enlarged elevational vieW of 

the contact spring shoWn in FIG. 4A; and 
FIG. 5 is a variant of FIG. 1 With a depth abutment bent 

out in the angled sheet metal lamina. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The ?gures shoW module carriers With one straight and 
one angled sheet metal cover 1, 2 Which form an angle 
connection for a housing that is dimensioned in accordance 
With IEC standards 297 and 917. Hooks 3 are bent out from 
a straight sheet metal lamina 1 on the inner side thereof in 
order to receive a limb 4 of the angled sheet metal lamina 2 
therein. Elastic contact springs are formed at the hook for 
generating a predetermined contact force on the inserted 
limb. The thickness of the sheet metal lamina and the 
dimensions of the contact springs and the hooks are matched 
to one another in such a manner that the hooks can be 
accommodated Within a distance 1<16 mm from an edge 5 
of the straight sheet metal lamina 1. 

FIG. 1 shoWs an angled sheet metal base 2a and an angled 
sheet metal cover 2 inserted With their angled limbs 4 on the 
inside of a straight side sheet metal lamina 1 into bent out 
hooks 3 the ends of Which form elastic contact springs 7. The 
limbs 4 lie With their ends in contact With a base 9 of the 
hooks 3 in each case. The ends of hooks 3 forming elastic 
contact springs 7 have a lens-shaped knob 8. When the limb 
4 is pushed in, the knobs are pushed back at the lens-shaped 
surface Which prestresses the associated contact spring to 
generate a predetermined contact force. The insertion depth 
of the limbs 4 is dimensioned in such a manner that the 
angled sheet metal lamina 2, 2a terminate at the height 14 of 
the straight sheet metal lamina 1. Since the roots of the 
hooks bent out in the sheet metal lamina 1 are spaced from 
the edge 5 of the side sheet metal lamina Within a distance 
of 1<16 mm and at the same time suf?cient contact forces 
are produced Which are repeatable on insertion, a connection 
is formed on the inside of the housing Which cannot be 
disturbed mechanically from the outside, While no protru 
sions or points of attack project outWardly beyond the side 
sheet metal lamina. Smooth outer surfaces of housings and 
their edges of this kind enormously facilitate the handling. 
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FIGS. 2 and 3 show inwardly punched balcony-like Webs 
16 in a side Wall 1 so that limbs 4 of the angled sheet metal 
lamina 2 lie on an abutment 12 in order to relieve the 
correspondingly Weaker hooks 3 With respect to forces in the 
direction of the limbs 4 in thin side sheet metal lamina 1. 
FIG. 5 shoWs an arrangement similar to FIG. 3. At the angled 
sheet metal lamina 2, individual shoulders 20 are bent out in 
the corner Which lie on abutments 13 Which are let into the 
edge of the straight sheet metal lamina 1 as recesses. The 
hooks 3 are provided With a seam 11 for reinforcement in 
order to form a stable basis for the continuation as a contact 
spring 7 With its knob 8. 

FIG. 4 shoWs enlarged details of the embodiment of FIG. 
1. Ahook 3 is bent out at a distance 1<16 mm and at an angle 
17 on the inside of the straight sheet metal cover 1. The hook 
continues parallel to the straight sheet metal lamina 1 as a 
contact spring 7 Which is bulged outWardly to form a knob 
8 in its upper region. The hook 3, the contact spring 7 and 
the knob 8 can ?rst be separated as a rupture Web With a 
single stroke in a tool and can then be plastically deformed 
into its ?nal shape at the end of the stroke. This has the 
advantage that all essential dimensions for the contact force, 
i.e. the contour and position of the knob 8 relative to the 
inner Wall of the straight sheet metal cover 1, can be 
produced at a connected part and, With a given tool setting, 
With a high precision of repetition. The tolerance areas for 
the Wall thickness 19 of the limb 4 and for the position of the 
highest point of the knob 8 are chosen in such a manner that 
an overlap 18, Which corresponds to the deformation dis 
tance S of the contact spring at the knob, arises Which 
amounts to at least 0.05 mm. At the same time the contact 
force corresponds on the average to a value 3 NéPé 15 N 
for sheet aluminum and to a value 5 N§P§30 N for sheet 
steel. The outWard bulge of knob 8 should therefore be 
greater than the overlap 18 required for a predetermined 
contact force in order to have a sufficient margin When 
inserting the limb 4. For a predetermined Wall thickness d of 
the straight sheet metal cover 1, Which can lie betWeen 0.5 
and 2 mm, the contact spring must be designed so that it 
remains elastic and no plastic deformation takes place 
during insertion of the limbs and so that the contact force 
does not become too great. For this reason the contact force 
must not be set too high in thick sheet metal lamina With a 
greater resistance torque of the contact springs. 

Afurther possibility for the reduction of the contact force 
consists in contracting or tapering the contact spring. This 
can be done continually With a contraction 15 similar to a 
trapeZoid or in the form of sections 7a With a general 
reduction in cross-section. 
What is claimed is: 
1. Module carrier having at least one straight sheet metal 

lamina and at least one angled sheet metal cover forming an 
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4 
angle connection for a housing comprising hooks bent 
outWardly from the at least one straight sheet metal lamina 
in order therein to receive a limb of the angled sheet metal 
cover, the hooks being formed out at a distance less than 16 
mm from an edge of the at least one straight sheet metal 
lamina and on an inner side of the housing; and an elastic 
contact spring formed on each of said hooks and producing 
a predetermined contact force on the received limb With a 
knob. 

2. Module carrier in accordance With claim 1, Wherein the 
limb of the angled sheet metal cover is in contact With a base 
of the hooks. 

3. Module in accordance With claim 2 Wherein a seam is 
provided at the hooks for stiffening. 

4. Module carrier in accordance With claim 1 including an 
abutment bent out at the angled sheet metal cover or at the 
at least one straight sheet metal lamina for limiting an 
insertion movement of the limb at a positive distance to a 
base of the hooks. 

5. Module carrier in accordance With claim 1 Wherein the 
contact spring tapers from each of said hooks to the knob. 

6. Module carrier in accordance With claim 1 Wherein the 
at least one straight sheet metal lamina from Which each of 
said hooks and said contact spring are bent out has a Wall 
thickness d in a range of 0.5 mm§d§2 mm. 

7. Module carrier in accordance With claim 6 Wherein a 
deformation distance S during an insertion of the limb of the 
contact spring lies in a range of 0.05 mm§S§03 mm. 

8. Module carrier in accordance With claim 7 Wherein a 
contact force P has a value in NeWtons (“N”) of 3 NéPé 15 
N When the contact spring is made of a sheet aluminum 
lamina. 

9. Module carrier in accordance With claim 7 Wherein a 
contact force P has a value in NeWtons (“N”) of 5 N§P§30 
N When the contact spring is made of a sheet steel lamina. 

10. A module carrier having at least one straight sheet 
metal lamina and at least one angled sheet metal cover 
comprising a plurality of hooks formed in the at least one 
straight sheet metal lamina at a location spaced from an edge 
thereof and extending aWay from the at least one straight 
sheet metal lamina for receiving a portion of the at least one 
angled sheet metal cover betWeen the at least one straight 
sheet metal lamina and the hooks, the hook being disposed 
on an inner side of a housing; the hooks forming an elastic 
contact spring and having a knob proximate a free end of the 
knob for producing a predetermined contact force that is 
applied by the knob to the portion of the at least one angled 
sheet metal cover. 


